
L I- A 66 7 1 N LYSIS OF A DE NND RECORD ING N O LL Y (U ) DEFEN SE i
I LOGISTICS AGENCY ALEXANDRIA YA OPERATIONS RESEARCH AND
L NCR ECONONIC ANALYSIS OFFICE J J HOBSON SEP 65
UNCLASSIFIED F/0 15/5 ML

El.'



%C

6..

L6I
11111.02.0

63



I - 111

DEAN

Alxnra Vigii 220r10C
Lu

Setebe 198
izz



ANALYSIS OF A DEMAND RECO)RDING ANOMALY

September 1985A'e'i 'r

Distibuctio

RE: Distribution Statement Aalblt oe
Approved for Public Release. Distribution Avail anid/or
Unlimited. Dist special
Per Ms. Cleo Ridgeway, Defense Logistics
Agency/IJ

Captain Jeffrey J. Hobson, USAF
Operations Research and Econom~ic Analysis Office

Headquarters, Defense Logistics Agencyr7-V
Cameron Station, Alexandria, Virginia 22304-6100



DEFENSE LOGISTICS AGENCY
HEADQ IARTER

CAMERON STATION % %

ALEXANDRIA. VIRGINIA 22314 -6

DL.A-LO

Sep 1985 .

'.%

FOREWORD

Thisfreport presents an analysis of a Standard Automated Materiel Management System
(SAMMS) inconsistency between the distribution and requirements subsystems. The
purpose of this analysis was to determine the urgency of implementing SAMMS System
Change Request USDOH033 to correct a current deficiency which may lead to
malpositioned stock and increased transportation costs.

This analysis estimates the extent of misrecorded demand and suggests that a
follow-on study to calculate the increased transportation costs is unnecessary.
First, a data file of Materiel Release Order (MROs) for the general-comwxxtity- for
FY84 was constructed. Then the misrecorded demand was ca~s ted, and the
situations that caused the misrecording were examined. $)pproximately four
percent of the total weight shipped was found to be recorded incorrectly. 1r'A

The results of this study indicate that the system change request should be
completed, but there is no compelling reason to increase the priority of the
implementation. The percentage of stock misrecorded is small and the amount that
could be malpositioned would not be located at a depot that is much further from j
the customer than the optimal storage depot would be. In addition, the excess
transportation costs associated with the misrecording need not be estimated. The
expected benefits received from the analysis would be insufficient to justify the
costs of performing it.
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I.

. IINTRODUCTION

A. Source Preference Tab le

-, A DLA supply center under the Standard Automated Materiel Management System (SAMMS)
uses a Source Preference Table (SPT) to determine which depot stock will be shIpped

* from !n order to satisfy a requisition. The SPT for a customer is a IIst of supply
depots ordered by increasing approximate distance from the customer. Each customer
Is assigned a Geographical Area Code (GAC) signifying Its DLA assigned geographicalregion The f u II P contal ns source pref erence I Ists f or aIIGACs. The SPT also
includes attrition sites which are locations having residual stock on hand fol IowIng
a DLA supply management decision stopping the replenishment of an Item at that depot.
This listing is also Independent of the Item being requisitioned. In other words,
the depot I Istlng of the SPT Includes all depots and not just the depots that stock a

* particular item.

When a requisition is received, the customer's GAC Is determined by searching a file
that contains the customers' Identification codes and assigned GACs. The SPT listing
for this GAC is then searched depot by depot and compared with the Supply Control
Ille (SCF). The SCF contains a list of all depots assigned to stock the item being

requisitioned. By comparing the SPT and the SCF, the closest depot with available
stock can be determined. This stocking depot then becomes the shipping depot for
this requisition.

B. Storage Mlsslon Code. Uni Ike the distribution process in SAMMS, the
requirements process uses Storage Mission Code (SMC) tables. Every Item Is assigned
a SC that describes its storage pattern (I ist of depots stocking the item) and also
how demand wil I be rolled to calculate the Proportion Recurring Demand Al locable
(PROA) for restocking purposes. When a requisition Is received, the demand for the
item Is recorded at the first primary depot (not an attrition site) in the SPT This

* recording depot Is not necessarily the location from which the item Is shipped, nor -4V"
i s It necessarily a Iocation ihat stocks the Item. If the demand is recorded at a
nonstocking depot as defined by the SMC, then the demand must be rol led to a stocking
depot. This roll ing is accomplished using the SMC table since each nonstocking depot
is assigned a stocking depot. The demand from the nonstocking depots is then
aggregrated at the stocking depots for the purpose of calculating the PRDA.

C. System ConflIicts

i Since the distribution process and the requirements process use different procedures
for determining the shipping and recording (rolled to) depots, the possibility for
misal location of stock exists In SAMMS. This misal location can occur If the shipping
depot and the rol led-to depot are not the same. One depot would ship an item, but
the rol led-to depot would be restocked Instead of the shipping depot during the
reordering process. The following example will highl Ight how this misal location

coul d occur.

A requisition for an Item with a SMC of 'PA' is received from a customer in GAC 17. F
The stocking depots for this SMC are as follows: Mechanicsburg, Tracy, Ogden,
Memphis, and Richmond. The distribution process would scan the SPT listing for GAC
17 until the first stocking depot was found, If this depot has the stock on hand,
the depot would ship the Item; however, if the depot were out of stock, the process
would continue until stock was located. In this case, the first stocking depot for
this item is Richmond. Therefore, Richmond would ship the Item to the customer to
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satisfy the requisition. However, the requirements process would determine that
Warner-Robins AFB was the first non-attrition site In the SPT and record the demand
to It- The demand would then be rol led to a stocking depot based on the SMC 'PA.
For this situation, the demand recorded at Warner-Robins would be rol led to Memphis.
When the item was restocked, the PRDA for Memphis would be overstated and, hence,
stock that was shipped from Richmond would be replaced with stock sent to Memphis.

This exampIe demonstrates that a potential problem exists if this misrecording of
demand occurs frequently. Transportation costs could be much higher than they needed
to be since the actual shipping depot could run out of stock after a reorder period.
This would cause another depot to fIll the requisition and this other depot would be
a greater distance away from the customer. However, it should be noted that this
misrecording of demand does not guarantee higher system transportation costs or
stockouts since It Is possible the rol led-to depot may experience greater than
average demand after restocking the item. The rol led-to depot would have the stock
on hand for this situation because of the misal location. If the misal location had
not occurred, an out-of-area shipment at a possibly greater cost would be necessary
to satisfy the demand.

This recording problem was real ized in 1980, and on 14 March 1980, System Change
Request USDOH033 was initiated to correct this process inconsistency. This system
change was revised twice; the final revision removed any discrepancy between the
shipping depot and the rol led-to depot. However, this change would require
substantial manhours to accompl ish and the project has been on backlog. The
Directorate of Supply Operations, Transportation Division, requested in December 1984
that a study be undertaken to determine the extent of mal positioned stock in order to
evaluate the urgency of this backlogged system change. -P

D. Objectivesht

1. Determine the amount of mIsal located stock due to the SAMMS
deficiency.

2. Develop methodology to estimate the annual excess transportation costs
that result from this deficiency.

3. Determine if a fol low-up study is necessary to estimate the excess
transportation costs.

E. Scp This study wil I be limited to calculating the amount of
mIsal located stock for a single commodity (General) and a single year (FY84). A
methodology of calculating the excess transportation costs associated with this
misal location will be developed but no actual cost figures will be derived.

11I. METHODOLOG

In order to model the system to cal cul ate the extent of mal positioned stock, some
assumptions had to be made. The primary assumption was that the closest stocking
depot to the customer would always have the required stock to satisfy a requisition.
This impl les that there would never be a stockout situation or a situation where
backordering was necessary. This assumption was necessary for two reasons. First,
stockouts may presently occur because stock is being mal positioned fram the recording
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prob em. Since the purpose of this study was to determine the extent of misal located
stock, stockouts would give a biased view of the situation. Second, backorders were
not al lowed since the depot that ultimately ships a backordered Item may not be the
optimal shipping depot based on the SPT. This occurs since a backorder is fil led by
the first depot receiving stock during the restocking period. Therefore, if an item
is backordered and the rol led-to depot were the first to receive stock, the rol led-to
depot would f ill the requisition and become the shipping depot. This would not be
listed as a misal location situation since the shipping depot is the same as the
ro, led-to depot. However, the closest stocking depot should have been the shipping
depot so a misallocation of stock does actual ly occur but is dynamical ly "corrected"
by coincidence.

Another assumption was that the extent of the misal location of stock was
approximately the same for all commodities. This al lowed the study to be performed
using a single commodity. The final assumption was that the demand pattern for the
items did not change over time If this assumption were not made, the demand pattern
for each item would have to be analyzed to determine if buying stock back to the ..
non-shipping depot would actual ly result in misal location.

B. Databas

To calculate the amount of misal located stock, MROs for the General commodity for
FY84 were used as a foundation. The MRO data file contains actual shipments that
took place and the locations of the customers. The information used from this file
was item number, storage mission code, unit price, unit weight, and quantity shipped.
In addition to this Information, the customer's GAC was determined and added to the
file. Of the total MROs In the file, less than five percent were not used because of
Inval Id SMCs or uncertain GACs. The end result was a database with over 2.5 mil I Ion
MRO records.

In addition to the database, two tables were constructed. These tables were bu I t to
yield the shipping depot and the rolled to depot for any combination of customer's
GAC and Item's SMC. The tables used the assumption that the first stocking depot in
the SPT had the stock on hand. An assumption was also made that the attrition sites
would not have the stock demanded. For example, the shipping depot and the rol led-to
depot could be read from the two tables given that the customer Is from GAC 17 and
the SMC of the Item Is 'PA' without having to reference the SPT and the SMC
constantly.

C. Calculatina MisalJ ocat1n

The variable used to determine the extent of misal location of stock Is the total
weight of items shipped from one depot with demand rol led-to another. This variable
was chosen since It would give the most relevant figure for this analysis. This
total weight of mlsal located stock could then be divided by the total weight shipped
to determine the percentage of all shipped stock that may be mal posltioned due to the
SAMMS deficiency. Items that did not have a weight In the file were excluded from
the remainder of the analysis. Deleting these items did bias the total weight of
mlsal located stock downward. However, assuming the Items with no weight were divided
proportional ly between the correctly stocked and malposltloned Items, the percent of
stock malpositloned should not be affected.

To cal cul ate the total mlsal located weight, each MRO record was examined and the GAC
of the customer, the SMC of the Item, and the weight shipped were extracted. The
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shipping depot and the rolled-to depot were then determined from the tables mentioned
earl ier. If the two depots differed, the weight of the shipment was added to the
misal located total. The weight of all shipments was also total led to calculate a
grand total. In addition, two other analyses were performed. The first of these was It
to determine the amount of stock that was misal located by depot. This was
accnpl Ished by constructing a matrix of shipping and rol led-to depots. Then as the
two depots were determined, the proper cel I In the matrix was incremented by the
shipment weight. The matrix al lows examination of the misal location of stock to

determine If the problem were widespread or I imited to specific depots.

Net misal location was also calculated to remove the effect of cross-misal location.
This would occur If the shipping depot for one customer became the rol ed-to depot
for a second customer, whereas the rol led-to depot for the first became the shipping
depot for the second. This reversal of rol Is would tend to reduce the amount of
mispositioned stock. The net misal location of stock by depot was calculated In the
same manner as above, except that the weights were accumulated for each item and then

a net weight amount was determined.

ill. ANALYS"

A. MIsa Iocation Extent

The 2.5 mil I Ion MRO records ylel ded a total shipping weight of approximately 476
million pounds of material. This weight figure is biased on the low side since four
percent of the MROs had no weights recorded. Of the total records, 193,046 (7.6%)
MROs and approximately 23 mil lion pounds (4.8%) of material were shipped from one
depot and rol led to another. When cross-misal location was considered, the final
result was approximately 21 million pounds (4.2% of the total weight) restocked at
the incorrect depot.

The breakdown of the weight shipped according to shipping depot and rol led-to depot
for the six DLA depots Is shown in Table 1. Examlnation of this table reveals that
96% of the total weight misal located occurs In four situations. The four situations
and the misal location due to each are listed below:

Shipped From Rol ed T WeIght (mill Ion pounds) Number MROs

Richmond Memphis 14.4 96,427

Ogden Memphis 6.5 41,853

Memphis Richmond 1.4 4,920

Ogden Tracy 0.5 13,028

It can be noted from the list above that In each of the four situations the shipping
depot and the rolled-to depot are geographical ly adjacent (no other DLA depot between
them). From this fact, the geographical area of the customers for each situation was

- determined. Appendix A contains maps that are shaded to reflect the area where
customers are located for each situation. The maps show that the rol led-to depot Is
not much further from the customer area than the shipping depot. This is a
significant fact since any excess transportation costs would be the result of the
extra distance from the depot to the customer.

4T .:
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WEIGHT SHIPPEDRBY SHIPPED-FROM DEPOT AND ROLLED-TO DEPOT

DDMP 35,024,578 250 56,211 19,469 142,642

-DDTC 20 39,088,032 1,204 477,212

-DCSC 4,120,073 30,331 41,020

*DDMT 160,398 87,781,793 14,416,486 6,494,656

-DGSC 30,112 1,391,642 168,029,380 242,815

i DDOU 100,168,928 1



e
B. Transportation Cost Calculation

Calculating the excess transportation costs associated with this recording anomaly is
very difficult for several reasons. First, it Is not known If the demand pattern for
an item remains constant over time. If the demand distribution geographical ly
changes over time, then a mlsal location due to a recording deficiency may not
Increase costs. Rather, the misal location may be placing the stock in the correct
locations for future demand. Second, If the shipping depot that is not restocked
correctly runs out of stock, It cannot be assumed the customer whose demand was
recorded incorrectly wil I be the customer that wil I requisition an item and that the
item wil l be shipped from the second best stocking depot. The third problem with
calculating the excess cost occurs If shipments are consol Idated to decrease the
shipping cost per pound. A misal located item may be consol idated with other Items at
the rol led-to depot and then shipped for a lower cost even though the distance was
greater. Final ly, total demand for Items fluctuates over time and there are no
assurances that the misal located goods would be demanded In quantities that would
deplete the onhand stock at any depot.

Given the problems mentioned above, any attempt to calcul ate the excess
transportation costs would require extensive background analysis to determine the
effects of each situation. A simulation model would be the best technique to analyze
the situation, due to the uncertain nature of demand. To develop this model,
geographical and quantitative demand patterns for Items would have to be determined.
These demand patterns could then be used as the foundation for the simulation model.
Any deterministic technique used to calculate the excess costs incurred due to the
recording anomaly would yield an unrel lable estimate of the actual value.

IV. CO Q.LUSIONS

The extent of the mispositioned stock was calculated for the General commodity for
FY84. Of the total weight shipped during this period, less than f ive percent was
misal located and approximately four percent would be mal positioned when cross-
misal location was considered. Ninety-six percent of this mlsal location was
attributable to four situations and In each of these cases, the two storage depots
are geographical ly adjacent and the two depots are approximately equidistant from the
customers.

A calrulation of the excess transportation costs resulting from this misal location
would be difficult for several reasons. Uncertainty in the geographical demand
pdttern, consolidation of shipments, and customer location are al l problems In
calculating this excess cost. A simulation model would be the best technique to L
calculate an approximate cost. However, building this model would require extensive
research to address the problems mentioned above and may have a manpower cost near
that of solving the problem directly.

V. RL.UCOI fJ4DATLLOtjL. The SAMMS System Change Request USDOH033 to correct the
recording deficiency should be completed whenever possible. However, the results of
this analysis do not support increasing the priority of that request. The extent of [
misrecorded demand is approximately four percent, and the stock that is malpositioned
is not located much further from the customer than It would be If it were restocked
correctly. A fol low-on study to calculate the excess IransportatIon costs due to the
misoil locati n should not be undertaken since the results of this study show the
probable excess costs being low and extremely uncertain. The additional benefil
derived by performing a detaIled cost analysis would probably not be justif Ied.
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